<19)H*H4WW (J P) 02) & |f] ^ fft & (A) 



#|P§¥8 - 240491 

(43)^SB ¥lj!c8^(1996)9^17B 



WW 111 L.WJ. 






F I 


Us rr-J -»3s/J^ IB) »y P 


r T n 1 T 






G 0 1 L 


3/10 F 


D U 6 U 


Of \rl 




B fi 2 D 


5/04 










K^WlSl FD (£ 7 H) 


<21)ti«BH» 




&K¥7- 70403 


(71) tUSA 


000004204 












(22) HUB H 




¥^7^(1995) 3fl 6 B 




XJRfMMHBrtff 1 Tg 6 # 3 ^ 








(72)58W# 


&s *- 




























(72)SM8# 












mmmmwMmmsmm B#$x#3t 













(54) bw-tyy- 



(si) imm 

I AC . «tf toCISH«:l«+T«»»ffl 5 a . 5 b Srfl? 
> c i> iz . *o*88 1 A fcfiHt* J: o (z . * 

as?!** 2 * m&xwz-ftt . L'c . nmmu 
mmu m±m. \ kwmnmmumzm 

l fat 5 a, 5 b fc Offifr 0 ft^a^ftl^ «k '> (z , K 
»«a. 4 b*«U HffiaW4 W38 4 a**»«8 

SWi 3-f/Lll TfiH L . -ci't «•> a-f/HO, 11 



12- 
S3 5b 



II 4bS 10 




7777//////r7. 



3 



(6) 



ftg8¥8-2 4 04 9 



[11] [02] [03] 




(7) 



^¥8-2 4 04 9 1 



CM 

_L 

tt 

m 



[H5J 



CVJ 



0) 
CM 



< 

CM 



2> 



< 

CM- 



CM 
CM 



CD 

in 

CM 



CD 
CM 



V 



i 



® 

pjrr I 

i fr- 


CP 

CM 


He 

la- 


ig 
m 




ss 



i 



~Wfj 1 



(2) 

• 1 

i ®$w i j nmzm. £ ixtcm i TAi/m 1 0>®%m 

MPSttttfJ*W*^*ft HfifflW* . liuiem 1 comtc 
WwttHBBSrfcfW-* i r< K . msX 2 nmtsmt El*!; 
tfr&lK-fti: L. filfflgS 1 <7)EHG$tiD:'>^< <: tiftER 

mmmzmwzmi/mm^i . israeniaatfc 
(•3 . mi® i. ^>misH fc aiaofflftHNE &mzfc t x m 

t *i & auei - s iUe-f-a *• r» t . * c^araa si 

[0001] 

'^STttajtih^-fe^tHU. ffA&ffifi 20 
TttffiSS** 1 ** I. X 0 IZ I fc h &)X*h ft . 
[ 0 0 0 2] 

B35 7 - .1 9 0 2 4 1 1 l2»7r§ii/*;& 

S . th 5 A«oJttt«»i >Rd5&'ttT'&ffl1 -ft t 

t nz, \*mw&x®m<r)mm.i.zmtx%m 
mMzwifotemz^ x-o fci->-cv^. -c u 

(cii^^-c A*«atxiu*«iiBB«flwigtejjH4 ( t> n 
9) zmut&xoiztx^t:. f ) . nfsa!w»*w 

^■fSlfcjKSfi-^S £ , 34 /I/O @ > y 7 yxA^ft 

t & n> . ^ -f a Ef&i jgit}) ex wf Mi $m 

T'iF> £ . 
[ 0 0 0 3 ] 

A»ion«aw&is(a$*4 ^it-cut . a -f /w>s 

> 9 yAZ-&®lzRit?it&Zb&X'& %frotc, 
Z<?)tzif>. -t >^!«lsrli< t&iamiitz -i n>0.m 
$ it & % < t h Z t mWB t & h 1)\ i ii'Cti^iffiw 

[0004] ^ftHflii. ^^)j:^^^)^ttrA < "#1^. 



^fWS-24 04 9 1 

2 

[0005] 

immmmirz^om] i&mmuLt 

1&UW2*>E1Ik*£ I— v-ayA-^LTiBfrf ft 
i 1 1, C . SPBttt-aoilNSatt^WiHA 4 ^ '4- ft RfifflW 
Sr. B9E!BlwliI<EI*»»ffliiii*afflt%J:tit:. WE 

®2c>)mmiicm];ijmz--fct i. mmiommm 
<?yyt£< t i>min®miz&m*iit±®&m%z&& 
mxmtiL i - mm&mmummr/mm^ 
u wEn«aw(ctt. ffi&^i^ig«S!Bt^isiofii« 

ElKfflSteiB tTfflEaifc^JI* 0***9WW-4 X 6 

izmmtfL i . -i ix s si iEn«aw«iiinEJBjwas$ 

fiHt ft i d t ^ 4 ^^aetS L s a 4 ;u 

*R» $ *x eft sr wei-ft sm^iijt^s^ 
istt. z<DM®3im%mmmimizm^x . we 

* l &tfm2tf«ti(c3S4rf ft hy^ ttnas-r* J: -) 

[0006] 

«r-/fl 'Cg?2^.)|n|ir;fi(c h it-? tfBmt xtxh 
m l WEEWatflB 2 ^JEMEMia tctt .. I — > 3 >v\*- 

^s^Dft^^fbi-ft. 

[ o 0 0 7] -e LT . fH&ill&trtBWMKr OSffiW^ 

s Jtfiar . a 1 1 ssait ft w«aflH«««Brru 
*<»wftiirc***>4> . ettwm^^fts i «@«e 

mmmx'h ft A 1 h . -t- wastttm** ^ & ft $ 1 oehe 

[0008] CIT, *?W(Cfcltft^tt^Wf4i: 

nta. mmfcnztx'hk, xix. nmsmm 
iSK^ii. £.mtmmmx'fo*) . ^memmztt^ 

ss^tajwii+i-i^ftajRjswL* , MoT. 
[0009] i^tto. ±ii «t 5 teat «t soffit 



(3) 

3 

h'c, -j4 wmcLA >-99 9>-x. w$Jy9 79v 

mx»mi*tZ£jz%%&mhfr$> . mi <o®<m 
t mmtttmnmmmzm &t*« watt h . 

[001 o ) xlX. -J A !Wm%MM' s m'%l)Mfe 
#*9£J: -'XMMZix&tf, 3AAV&cL4 >97 9> 

x , «is-f 9 yxtK ® i wigcttt nmmt 
ommtmmm tx ^ftt& - £ a* & . *«aua* 

UlcKoW s l JKflB2 ^sewc^t* i- n-? 10 

[0011] 

WtZ> . 12 1 I'jSEH 6 WWHflOi* 1 SlttfflSrSrf a? 

•r. «is*KW4fc. iiw«aaejfi«-aw)'<oBriiiia 

■CA £ El 1 tip-*' J: "3 fc , RHCfioiaE i^tSS$ 

iifcA**iat/aj*«i2ia* t , t-->- s yx-srit 

2 14 . «^>Mt£tm«> <offM* iXT ir'l>, 
[ 0 0 12] A^ftt 1 *>HB« Lfcv >H 1 tHmut . X 
tT 0 y '/*4 -MmWi^z-mzM OtWhhX 

jso. itfc, ai^w 2 con* l&v^ii i tatrnznt . in 

ffMt 1. 1'^ vtttfltift ire v>4 . fit-Tt . mm 
fi'X r 7 '.) y/* a -/i-mffet h Z b iz 4 X WAi L 

ttM&ltit . A*tt 1 • h-> u >■> <- 3 . tU1}iW 2 

mti%^mtmtzimtz> . 30 

[00 .1. 3] Sfc, EB^lM 2 <0 A^JM 1 ffinSiBfMU , I- 

3 >-^-3«»xat*»^s ^ta*i8it:8^ji2 

a tfflM $ fit t > T . C 2 a. (C<4 . AlWi 1 <0 ttl^J 
M2ffl*^(c#j£3ftfc£iffi 1 a**»A«f<lTV>4. fc 
rt£U fit 2 a off (BWrtptft) i.±. flgn a WW* 9 

»2B«5£igffl (Witf, ±5.j£gi£) &±omm 

[ 0 0 1 4 ] . aWJ«l2 Cti, Eb7< l45rl 

^^inifi-ti^i.ta'^ *-&x7mz-ft i-ximztih 40 

4a(c&->-0>&. o£»A 'ISftt-i'^jjgUi^i^ 

^cio-r^i. a^w 1 ^m^«2 tcjat uc 
WAMi-mmzii. A^iifti kH*^*g»iA#«ia 

[0015] W% s R^«4{4. SWttTJi.^SMt 

1 :^fl«pgai*iracfi'h@a54 A»!c$fLT wc . -e 50 



^¥8-2 4 04 9 1 

4 

j; 0 . Risia5«4{4aj,ti$S2 kmmmz-wtzix 

li . IS 4 a . • • • . 4 a t A : 1 8 0 )gf it Si 0 (CJSI 

nmzmammm u^-rub (*4 afcH»«> ^sn 

(if^SE^Itlis A'>) «l4b, -.4 
[0016] J; OAftWCtt. *4 a, 4 a(i. R 

mM4mmzmmtz 1 2^m.. ^12^$ 

5 ixX H 0 . ;^ 4 b . • • • . 4 bit S4a, ■ • ■ . 4 a |h] 

ei«Bi»4t'affl5ii4^S»l AiOo*>. Jg4a. -. 

m (ZcrmmmX'lt. «3 : 5a, -. 5a« 
Six. J84 b. -. 4 bjWBjRSiifcatftWrtflUctis 
il 5a. • • • . 5 a [5]ffl(C/Sl^ |&| (~^HJ5f R5 tl^P** 

SUBJITW:. Ao) ofl|5b. .... 5b«%M$iiTi> 

T 

[0017] fcJt'L . AAttl mt\tfM2ffllzm® 

tiffs, t x i o 4: s ( tfcflt h a- 7 m<r> t & ) ic , H 
1 OA - A»fc*Ht6AflW 1 &l>'RISaTvr40lStEll 
'CA-&H2 K7ftt«t 3 CJ84 a^t>')!5 aW^fttSm 
ct 3 tc . HHaWf 43H/ii 5 at4(2ffl^^-ti-ar$il 
Ti^„ ffE -> "C . ai^B-B^tCfclt^A^lftlllSlX 

mm 4 mmmx$>&®3iz9iki-£ ate Mfith/u 

J; 'j [Zt£ h if . S4 a t 4 b fc COH«OfifflA^ 1 8 0 
ifl'Ct^^. )S4 aat^atSaWaBrO^Sli:, ^4 
batf*5b«a*»)«ail:tt. @2. H3.Ri/R^gl5 
»4 *-li?E Ltz\m.0)~Aim 1 . tBAH 2<7)jEBS0-CA 

6. 

[0 0 18] -eLT. RHSW4J4, RHt^a-f^ 
1 O.SV'1. l*^#Wt^.il3t/-Kh*>-l 25rl^Jiffl!l^ 
»t !> ESttW'f-V/ 1 4> 4 « 3 -9 9 TSffl §ixt ^ l» . ER 

*>. a-f/noavi H4. RKaW4fcR«ife:ffiBs 

JXT^T. a-f/HOima, 4 a^JFM^ix^ 

aar&Eiffll-S 4 a ic^h'y i 2 tc^$ wt'oix. 
;n l(i£4 b. -. 4 b^ffM§ix^g^'2&Eftl> 
4 :» (c;K t'y 1 2 (c^ a,?xT i >l>. 
[oo i 9] n-^/n. osyi iti. la^L.^^'feyt 
^ (c iix-'g $ ix^r € - 9 mmmmzmm $ ix-c u&. 
*-9mm®wi. mtim5iz7fct£oiz. mm®. 



3^10, 11 izmtmmu 2 1 

:frr*sa-¥»®K2 2fc. 344-1 lweEKWfi 

t . && • ¥»0ss2 2mmt/m&mm2 s<» 
&1) <m & tm ixu&iti %mr >■? 2 4 a , 2 4 b 

/ 4 XUft* 7 < 4.7 2 5 A t . m))T V? 2AB 

<»&-M)^mm.J4 xmzmk-th /4 m%y < 

\V9 2 5 B t s -cil^ 7 4 X|&*7 < >l? 2 5 A . 2 5 
tMfcMt-?***)* I-4-7}«j£lft2 6 1 . btV9iHXB 

2 6 mm^mzm^xmrn-n^^mmmam 

W » & «k -) &JKB(flESS I £ * ffi 

i o o 2 o ] <wc. ^ati»?5iw*Kifl-rs. s 

»tiW: ft 0 . IKK I- a- 7 A ! fri, h O) >_ t 

* i . AA«1 1 SlftBfltt 2 Hfcliffijf t £ 

feii'J- L34\ x-rT 'J y/tf 4 -il%W\i LX 

?jm i &bh&j m. t & t . %amm.m. \- - > 2 

AM 2 (cte . teffifUUWBinamJ] ^ffl A* 2 7>0 
s l & t ii£ 5 v h tr-?r ysu 

fittoWfetafc*, A*»iRvaj^*2ianctt, b- 

iiwnw&wi£ t . i Risnmmm mz *> m 

[o o 2 1 j zzx-. mm^m&hiw/ (-mmutn 
Wimz3t±i-&tmhii'? ) jtt^ieii. ttoe 1-/1,-7 

mt 'h $ < & ') . m a b atf » 5 b 0 & -> £ mm 

tu^-f * fisM 1- >v? ) mftizte . sot h iv 9 m<?M 

# < $ «{c.*r l . jg4 b ac^rn 5 b nm: 0 

[ 0 0 22] ^ L'C . 5g4 a.RlXrl 5 a . ?g4 bS0 f il 

<. i5a, 5 b 1t£ C IftS 
■fi-tJf . T^fia; 1 A ^Jl®^) ^,*4a, 4 b * jl t 

xft&tm-ftb . twtt-cja^w»«tm*»ib44 

PlfiaW4 «S'J-^*\ SbK h ^7 (CJEE 

l . a-f/n i ortflitii*^iiiofiaaipj^i4is^ 



(4) ^BS¥8-2 4 04 9 1 

6 

ffi i A*Bi«tia{W**«^u, ^ 4 ^ 1 1 cortw-cu 

[ 0 0 2 3 ] t*k . *S» 1 Ali, Hffii5W4 i 0 

WEmzit. zU ill oe>%£>4>y?? >'MiWz t 
a -f ;u l a.) g E-f y 7" 7 7 y 7> ( jM-^t * *» 4> . 3>f 
41 OWge^«ltjiy^<^0. 3441 1C0S 

tli, 34;H0^@e4>^7^y7v{i«i4>t34^ 

1 1 ^>SEi4 >-7"7 7 >'74iti7Ctl» , 3 4 1 0 

ms&mmwM'bz < ^ o . 34/n l^seBW 

[002 4 ] fig -> "C . 344-10 »tf 1 iog eK« jg 
l73f:).#:*:*«6-2.Siejl7 > > 7*2 4 A.S.V'2 4 B(73ttl7] 
Ji. H6fc*-f l^C fIflt'1-4 77^[&|.&^§$C 

K o t 'J - r ts&Jtt <k -) s . 4 . Ht!i7 

2 4 A^y 2 4 B CtJ l >-CSrjfi • TitlUB 2 2. 2 3 « 
20 S 4- V •> h tdt> . ?SS?ft2 J: h i E4 y 7'7 9 > X 

oy&\m*\->±>i£ixh, 

1 0 0 2 5]* L'C . bJl-rmMM 2 6 {i, 74 

7 •< 4- 7 2 5 A . 2 5 B £ft L'C m § & H»7 77 

2 4 A. 2 4B«ffl*C0 3 F*Si[*flUIU, *Wg[(CWi 

m&coitmimm txtm t >v? tcoMi 

[0026 ] ft t . «K)t-7lC(i, J»RjR(c»4L 
30 "a 1-47^^^* §CCt«:llME**% 
4i L- . ENE* * - A * 7!§^ ^ IX ffi AW 2 tc 
ffi§*ii&^, *4i:ftl]2(cM«0jh^7^#4$ii 
fci 4: C«r D . ttffi 1-4-7*^ L . tt<K#0DflfiA<li 

*«L-ClS:*4fflLli<^l»^^ SmJ: 0t3EK« 
^A^lf)7cfSg51 A(i. Km^jlLg^ (ffiJRJ: 

y ) i 5i l :i v > ) , ^ -.> t . *gau i aubw) jiaap^ 

40 SCitli, 34 4-10, 1 17jg£4 yy99 V?^m. 
(z%:ik£-£Z>Ztlztj:&frt>.. m%7vr2Ak, 24 
B7)£t}4j -2r .tiStc L'C -fe 71«S«S:±H'4 Z t ifiVi* 
6. -fe y^SK^Swi 4 "C'J: Witf . 34 4- 
10, 1 ltf*6*a»*il^S:< LT344-1 0. 114 

[002 7] P319jaW4«riiat4ia»KJi. 
«SK(c =t « mmmz X -> X . 3 4 ;n 0 . l l (cifio 

o, 1 1 m%?z#mfiicrMmii f . mm 4 
50 i^i-fm^mm.^ m . *comfMKm$z o t-tti 



(5) 

7 

ii\ mvm*tm&<rMZ &u. rm < 1 > *^ * 

5 = 2/ ( 2*f • t? ■ .«) 1/2 
') . Ri4M4 m-Mt.. ±fe < 1 ) 5*-C**>&it » 

+rm<?ym-mz'bz < 4 l . nmstH »t 
w±' . -t y-i-mmm z & -\ mzn i 4 z > &x- 1 & 
n -r/M o. 1 1 t^aai Abrtsnvm 

t-* 4 ^3 4. 10 

[ 0 0 2 9 3 ULtiflk . *SI6Cf^)fftftTJWTJf . N4- 

[003 o i z z x\ *mmxu. mm i >w* i « 

2 1 , Sis • Tit R3B 22. 23 >r 2 4 
A. 2 4 B t J: o "C SlBj^4tt*qMt * il & , H 7 

mm 4 > nmzpmmt4 mzmMUcmo/jm 

[ 0 0 3 1 ] fiU*> . JUES 1 SUSWCIi. HfcJTAbfflB 
t 5a. • • • . 5 a . fS 5b. • • • . 5b£ ffM 30 

5c*»iSt*C:ttJ:»3. <Hl£>Z?iJ<?)«5a. -. 
5 a . » 5 b . • • • . 5 b 'S-Silft Lfc i> 0)Xh 4 , <I ix 

iz x *) . gat 3 x i- s & 4 fc v > 3 m&m 4 . -e 
cMmimwmnMim 1 ^st^t Ha?** . 
c 0 0 3 2 ] usisftw-ctt. ft'ffitt*i<ii±§^ 

4£MC. m)P'yr 24 A . 2 4 BS^'./f Xlc*7 
4)V9 25 A. 2 5 B*-?hmWXmtf. ZiXiM- 
■fl i>mx-m< . IB <r ^l5IK^fI^fl:*'-HK^ix 
tf-ZMZ-h -.' t «fc i > L . 3*^HS^WJJ.5H 'C 40 

■ate o t >t l 7/ . *%w<mmMm t z tnzmm 

[ 0 0 3 3 ] -c L X . lEHitWTJi - 3 4 'I- 1 0 , 1. 



1fBB 3 F8-2 4 04 9 1 



S 



[ 0 0 2 S ] 



(1) 

/I 7 &m> 4 -t '3 C L 1 1, J; 1 1. 
[ 0 0 3 4] 

2 C7.)0ips$^ -«ct EHW4*tttfCJILogfflEtt«*f 

*m-C3ftfi L . *«1SflH!»t=«*|SitS^*»^JBjS 
t . -I- L t . -fix t ?S t Ofi^ 0 fter>%fck 3 

tffi'3x >t ffljt l . <?mi&mim'J^r 
m 1 2 tf>GHB»c»£-f4 b/t t*ai-f * «t o 

imi] *m&>mi mmimrM^tmrnrnx-h 

■7 

[ la 2 ] H 1 « A - A ttCftft* R^WOKSEIt'I) 
[ El 3 ] 11 1 <?) b - B IK(cfe{-tl) HMgW^lffrMllTj) 

[ii4 1 mmmMitzm<?)jm®z°fo&. 

[H5 ] t-^f)lM»iaiHW)-W**tEI»BrCi5*. 

/7 7Ti54 c 

1 A7]¥4 (SUDIanEM) 
1A TCflSP (MEffiEBffi) 

2 ffi** (S! 2 (7)HK@tt) 

3 h-^gXA- 

4 mm . 

4a, 4 b sg 

5 a , 5 b . 5 c 

.1 0 . .1 1. 1/ f IV 

2 1 HfiS ' 

2 2. 2 3 Biiit-TiWS 

24 A. 24 B ^fj7>'7" 

2 5 A , 2 5B y-fX^7^4^ 

2 6 V 'I- 7 

2 7 t--^gEfj(Hff2 



PAT -NO: 



JP408240491A 



DOCUMENT- IDENTIFIER: JP 0S2404S1 A 



TITLE: 



TORQUE SENSOR 



PUBN-DATE: 



September 17, 1996 



INVENTOR- INFORMATION: 



NAME 



COUNTRY 



SATO, KOI CHI 
CHIKARAISHI, KAZUO 



ASSIGNEE- INFORMATION: 



NAME 



COUNTRY 



NIPPON SEIKO KK N/A 



APPL-NO: JP07070403 
APPL-DATE: March 6, 1995 

INT-CL (IPC) : G01L003/10 , B62D005/04 



ABSTRACT: 

PURPOSE: To measure torque with high accuracy by a simple 
constitution. 

CONSTITUTION: Plural grooves 5a and 5b are formed at intervals in 
the circumferential direction in a large diameter part 1A formed on 
an input shaft 1 composed of a magnetic material, and a thin 
cylindrical member 4 composed of a conductive and nonmagnetic 
material is integrally formed in the rotational direction with an 
output shaft 2 so as to surround its large diameter part 1A. Plural 
windows 4a and 4b are formed in the cylindrical member 4 so that an 
overlapping condition with the grooves 5a and 5b changes according to 
a relative rotational position between the cylindrical member 4 and 
the large diameter part 1A, and a part having the window 4a of the 
cylindrical member 4 is surrounded by a coil 10, and a part having 
the window 4b is surrounded by a coil 11, and self-induction 
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electromotive force of these coils 10 and 11 is measured, and torque 
is found on the basis of its result. 
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